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1. (6©) ^�¹�ÅÂ�¹Ñ^��§XÀJ¯�Â�§K(Ñfå5kÛA:º�)º�Ï©

2. (6©) y²µXJx(n)´��¢êS�§K§�DFT÷ve¡�'Xª

X(N − k) = X∗(k)

3. (6©) �,êi&Òx(n)�°�æ���[3,−1, 0, 2, 1]

(a) ¦ù
æ���°:DFTÌÝªÌ©

(b) ò&ÒÖ"�³:§,�¦³:DFT�ÌÝªÌ©

4. (7©) Ñª>{Å3U��¬�)VÑõª&Ò§��éA�ü�ªÇ�Xe¤«µ

ªÇ(Hz) 1209 1336 1477
697 1 2 3
770 4 5 6
852 7 8 9
941 ∗ 0 ]

XJ±8kHZ?1(Ñæ�§^DFT5©Û>{U��(Ñ&Ò§KDFTI���°Ý´õ�
£ü �æ�:ê¤âU�y«©��U�º�^rUeêi�³�§DFT¤�(J¥�¸�
¬Ñy3=
/�º

5. (7©) ¦e�ÕC��_C�µ

X(z) =
2z2 − 0.75z

(z − 0.25)(z − 0.5)

6. (7©) ®�,�êiÈÅì��©�§�

y(n) + 0.8y(n− 1)− 0.9y(n− 2) = x(n− 2)

Á�äÈÅì�­½5§¿xÑ&Ò6ã©

7. (7©) ®�êiÈÅì":�z = −0.2Úz = 0.4§4:�z = −0.7± j0.6§XÚOÃ�0.5©

(a) xÑÈÅì�"¨4:ã

(b) ¦ÈÅì�D4¼êH(z)

8. (7©)^V�5C�{�O$ÏIIRÈÅìµ-3dB?�ªÇ�800Hz§1200Hz?OÃü�-25dB©
æ�Ç�8000Hz©�O�Ü·�ÈÅì�ê©e¡´�U^��úª©

• {�P~�= −20 log δs§�[ªÇΩ�êiªÇω�m�ýÛ­�§�Ω = 2fs tan(ω/2)

• IIRÈÅì�êO�úª"Ù¥§Ωs�{�>��[ªÇ§Ωp�Ï�>��[ªÇ"

n ≥
log

(
1
δ2s
− 1

)
2 log

(
Ωs

Ωp

) , n ∈ Z

9. (7©)^I¼ê{�OFIRÈÅìµÏ�>�10kHz§LÞ�°Ý�4kHz§Ï�>�P~�0.05dB§
{�P~�50dB§æ�ªÇ�44kHz©

ø�OIIRÈÅì�¦^��«úªµ

• Ý/I: w(n) = 1, IS�: 0.91fs/T.W., {�P~21dB

• ÇwI: 0.5 + 0.5 cos(2πn/(N − 1)), IS�: 3.32fs/T.W., {�P~44dB

• M²I: 0.54+0.46 cos(2πn/(N−1)),IS�: 3.44fs/T.W.,{�P~55dB


